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(54) rHAPAB/lMHECKAH AOPHMPYIOmAR 
rO/lOBKA 

(57) M3o6peTeHMe othocmtc« k He<t>TeAo6biBa- 
lOtuevB npoM-CTM M npeAHasHaMGHO nnf\ 6ype- 
Hm M 3KcnnyaTauviM boa^hwx. HetrnMbix m 
ra30BUx cKsa^HH. Ueni»- noBuuieHne o^^k- 
TMBHOCTM paOoTu riiApaB/iMMecKoCi AOpHnpyK)- 
metfi ro/iOBKM 3a CMex o6ecneHeHMfl 
CTa6MiiM3amiM nononceHMn noABwxHwx cexjo- 
poB BO BpeMR paBoTbi. JXnn aroro sepxHMM m 



HM)KHMM TOpUbl nOABM^KHblX CeKTOpOB BUnO/1- 

HeHbi B npoAO/ibHOMceHeHMM rwApaB/iMMecKOM 
AopHvipyiomei^ ro/iOBKM c oxpyrneHneM no pa- 
Anycy, paBHOMy no/iOBWHe a^mhw noABUKHO- 
ro cexTopa b npoAO/ibHOM ceneHMM c ueHxpoM 
B paBHoyAanCHHOiJI or aepxHero m HHjKHero 
TopuoB cexTOpa tomkc. MaxcMManbHbiM Awa* 
Meip B nonepeMMOM ceMeHMM pa6o^efi noBep- 

XHOCTM CeXTOpOB BWHO/IHCM Ha paCCTOflMMH , 

onpeAe/iflCMOM no MareMaTiiMecKOM 4>-/ie. or 
BepxHMx TopuoB ccKTopoB. Floc/ieAHMe a pa6o- 
MCM nono)KeHMM nepcMeiuaiOTCP 6e3 nepcxo- 
COB, 4T0 C03AaeT HauBbiroAHewujMe ycnosm 
pa60Tbi cexTopoB m ynpyrow TpyOMaiOM AMa<t>* 
parMbi. yMeHbujaer oceBbie m paAna^ibHwe na- 
rpy3KM Ha Aeranw to/iobkm m HKT. hb KOTOpwx 
cnycKaeicji ronoaxa^ m noBWuuaeT KanecTBO . 
pacujiip5ieMoro nflacTwpn b o6caAHOvi ipyOe. 
BunoiiHeHMeTopi40B cexTopOB no paAnycy mc- 
K/iioMaeT 3aK/iMHiiBaHMe m oepaaoaaHwe xo/ib- 
ueBoro aasopa MexAy cexTopaMM w 4»naHueM 
B c/iynae noaopora ceKTopoB. 3 wn. 



M3o6peTeMMe OTHOCMTcn x He4>TeAo6biBa- 
K)u4eii npOMbiujiieHHOCTM, B MacTHOCTw K 6ype- 

HMK) H 3KCnnyaTaUl1M BOAAMMX. He<t>T5IHUX M 

raao.Bbix cxaaxMH Afl« ycTaHOBxvi nepexpuaa- 
rene^ b cKoaKiiHax c ue/ibio BOCCTaHOBncHwii 
repHeTMMHOCTM o6caAHi>tx ko/iohh. 

Ue/ibK) M3o6peTeHM« siB/ineTcsi noBbiiuc- 

HMB 3<(><l>eXTMBH0CTM pa6oTbi rMApaB/lMMeCKOC* 

AOpHMpyioiueH roAOBKM 3a cmct o6ecneMeHiisi 

CTd6M/IM3aUMII nO/IOXCeHM5l nOABMXHblX cexTO- 
POB BQ BpeMR pa60Tbl. 

Ha 4)Mr. 1 cxeMBTUHHO npeACTaB/tena tma- 
paa/iMMecxafl AopHMpyioiMa» ronoBxa. nonepe4- 
HbiM paapes: na 4)Mr. 2 - to xe. c noBepnyTbiMw 
ceKTopdMM B pa6o4eH nonoxceHMn: na ^vir, 3 - 
cxeMB CMfl, AeftCTByKJiAMx na cexTOp. 



riiApaB/iiiMecxa« AopHnpyioiMaw ro/ioBxa 
MMeeT no/iyK> uJiaHry 1. na xoTopyx) oactb 
ynpyran Tpy6MaTaji AMa<t)parMa 3. Me)KAy 
4>/)aHuaMvi 2 noMeiuenw noABMxcHwe cexTopa 

4. BepXHMVt M HHXCHHM TOpUU CBXTOpOB. npU- 

/leraioiUHe x <t>/iaHuaM. Bbino/ineHbi a npOAO/ib- 

HOM CeMCHMW AOpHMpyiOlUevi rO/IOBKH CO 

cxpyr/ieHvieM no paA^ycy. paanoMy nonoBMHe 

AHMHW CeXTOpa B npOAO/lbHOM n/IOCKOCTM c 

ueHTpOM B paBHoyAaneHHOi* ot Bepxnero m 
HM^KHero TopuoB noABMxcHoro cexTopa roMxe, 
a MaxcuMB/ibHui;^ AMBMerp b nonepesHOM ce- 
HeHkiM ruApaB/iMMecxoM Aopnwpyioinei^ ro/io- 
BKM paGoHCM noaepxHOCTM cexTopoB. 
KOHTaxTiipyioiMeji c pacuiupjieMWM n/iacrw- 
peM. Bbino/iHCH Ha paccroRHtin X or eepxHux 

TOpUOB nOABMXHbtX CeXTOpOB B npOAOAbHOM 
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ccMeMMw noc/iCAHMx. onpeAeiineMuM e coot- 
eeTCTBMH CO c/ieAy»omeM saBwciiMocTbio: 

X=^-H(0.3+sln/?), 



TAC L - ArtWHa noABMJKHoro ceKiopa a npo- 
AonbHoA n/ioCKocTM: 

H - paccTORHwe mokay npsMOft. napan- 
nenbHoA npoAO/ibHOM com icopnyca, npoxoA«- 10 
lueA Hcpca paBHoyAa/ieHHyK) or eepxHcro m 
HMKHero TopuoB noABMiicHoro ceKTopa Tomcy. 
M TosKoA noAOMKMoro ceicTopa. MaKCwwa/ibHO 
yAancHHOA ot npOAonbHoft ocm Kopnyca: 

/3 - yroA HBK/iOHa k npoAO/ibHOft ocw mA* 15 
paa/iMMecKoft AopHMpyiomeft roAOBKM pa60Mee 
noaepxHOCTH noAawKMoro ceicropa. 

K noaepxHOCTM. npii/ieraiomeft k Avia<|>- 
parMe, xaxAoro BToporo noABWJKHoro cexiopa 
npHCoeAMHCHU MeTannMsecKwe nnacTWHW 5. K 20 
nnacTWMaM co CTOpoMw AMa<t)parMbi npMCoe- 
AMHCHbi npOKJiaAKw 6 m3 nnoTHOft tkbhm rax, 
MTo Kpa« TxaMM BUCTynaioT aa Kpaa nAacTWH 5. 

npM C03AaMMM AaB/ICHMJI B yCTpOftCTBC.. 

Tpy6MaT3ii AMa<t>parMa 3 pactuupjieTCii m paa- 25 
ABviraer cexTopu 4 ao ynopa nepea nnacTbipb 
8 B peMOMTMpyeMyio TpyOy 7. Rpw aroM o6pa- 
ayiomiii^cfl MoxAy cexTopaMW 6oko6oA aaaop 
nepexpbiBaeTCJi BbiCTynaK)U4MMM mbctsimvi 
n/iacTMH 5. KOTOpbie npfcWKHMaiOTCii AMa<t>par- 30 
Moi) K onopHUM noBcpxHOCTRM cMe)KHi>ix cex- 
TopoB, a xpa» npoK/iBAOK noArM6aiOTC«. 
3aKpbiBdn ocTaBiuviecfl aaaopbt no xpawM nna- 
CTMH. npw npoTurMBaHMH ro/ioBKM Meoea nna- 
CTbipb cexTopu 4 Bce apeMA ocraiOTCsi 35 
napan/ienbHUMM ocm to/iobkm. Flpw aaxoAe 
(m/im BUxoAe) ro/ioBKM 8 nnacTwpb 8 ccxropa 

HaKilOHRlOTCSI nO OTHOUJeHHK) K OCM TO/IOBKM. 

npM aroM MACT TOiibKO nepepacnpeAe/icHMe 
K/iMHOBoro TopuoBoro aaaopa y c AayxcTopoH- 40 
Hero Ha oahoctopohhm^ 2yMaKc. mo o6pa30Ba- 
HUfl CKBOSHoro KOflbucBoro aaaopa Me)KAy 
<t>/iaHueM 2 w cexTopaMw 4 hc hpomcxoamt. a 
KiiHHOBbie aaaopbi aanonHniOTCsi npox/iaAxa- 
MH w3 TxaHM. BwnonHeHMe paSoweft noaepx- 45 
HOCTM. KOHTaxTMpyioiueft c pacuiwpsieMWM 
nnacTbipeM noABM)XHbix cexropoB co CMeme- 

HHeM MBKCHMdnbHOrO AMBMeTpa. npMBOAMT X 



MX napannenbHOMy nepeMemeHMio b paGoseM 
no/io^eHMM 6e3 nepexocoB, mto co3AaeT nan- 
BuroAHeviujMe yc/ioeww paGorw a^w cexTOpOB 
M ynpyroM TpyGnaTOM AMa<t)parMW, yMCHbiuaeT 
oceaue m paAva/'tHbie Harpyaxw na AeranM 
ronoBXM M HacocHO-xoNinpeccopHWc TpyGw, • 
Ha KOTopwx cnycxaeicsi ronpaka, m noabiuiaeT 
xanecTBO npM/ieraHMP pacuiMp«eMO*ro nnacTM- 
pn X o6caAH0M Tpy5e. 

BbinoitHeHMe topuob cexropoa no paAMy- 
cy Mcx/iioMaer aax/iMHMaaHMe m oGpaaosaHMe 
Ko/ibueBoro aaaopa MexAy cexropaMM h ^hbh- 
ueM B cnynae noBopoia cexiopoB. 
(DopMyna MaoOpereHMsi 
rMApaeiiMHCCxaji AopHMpyioman ro/iOBxsT 
no aar. ca. fsfc 641070. oTAMMaioma«Cfl 

TCM.HTO. C Ue/lbK) n0BWllieHM5l 3<tK|)eXTMBH0CTM 

pa60TU rMAPBB/iMHecxoft AOpHMpyioiueft rono- 
BXM 33 CMei oSecneMCHMR ciaSM/iMsauMM no/10* 

)KeHM$r nOABMXHWX CeXTOpOB BO apcMfl 

pa60Tbi. aepxHMii m huxhmm xopuu noABMX- 

* HblX CeXTOpOB BbinOnHBHW B npOAO/lbMOM cc- 

HCHMM rvwpaBfWMecxoA AOpHMpyiotKeA ronoBXM c6 
cxpyr/ieHMCMnopa/UVy.pBBMOMynonoBMHCAnM - 
Hbi noABM^xHOro cexTopa b ynoMftnyroM ccmo- 
HMM C UCHXpOM B paBHoyABneHMoA OT 
sepxHero m HM^nero Topuoa nOABMXHOro ccx- 
TOpa TOMxc. a MaxcMMa/ibMuft ambmctp b none- 

pCHHOM CCMCHMM pa60Mei) nOBCpXHOCTM 

noABMXHUx cexTopoB BbinonHCH Ha paccroR- 
HMM X or aepxHMx TopuoB noABMJKHbix cexTo- 
poB, onpeAenweMOM a cooTBCTcxaMM co 
cneAyiouieA aaBMCMMocTbio: 



X==^-:H(0.3+sln^). 

TAC L - A^MHa noABMXHoro ccxrbpa b npo- 
AonbHOM nnocxocTM: 

H - pacCTO«HMe MoxAy npflMoft. napa/i- 
/lenbHoA npOAO/ibHoi^ ocm xopnyca. npoxoA^* 
lueA Mepe3 paanoyAaiieHHyio ot aepxHero m 
HMXHero TopuoB noABMKHoro ccxtopa roMxy. 

M TOMKOi* nOABMKHOrO CCXTOpa. MaXCMMB/lbHO 

yAB/ieHHOfi OT npoAO/ibHQM OCM xopnyca: 

P - yron Hax/iona x npOAOAbHOM ocm tma* 
pdB/iMsecxoM AopHMpyiomeik^ ronoaxM pa6oMei^ 
noaepxHocTM noABMXMoro cexTopa. 
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(54) A HYDRAULIC CORING HEAD 

(57) The invention relates to the oil 
production industry and is designed for 
drilling and operation of water, oil, and 
gas wells. The aim is to improve the 
efficiency of work with a hydrauHc conng 
head by stabilizing the position of the 
movable sectors during operation. For this 
purpose, the upper and 
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lower end faces of the movable sectors 
are implemented, in the longitudinal 
cross section of the hydraulic coring 
head, with radial curvature equal to half 
the length of the movable sector in the 
longitudinal cross section, with center at 
a point equidistant firom the upper and 
lower end faces of the sector. The 
maximum diameter in the cross section 
of the working surface of the sectors is 
implemented at a distance from the upper 
end faces of the sectors, as determined 
fi-om a mathematical formula. The latter, 
in the working position, are displaced 
without warping, which creates the best 
conditions for operation of the sectors 
and the elastic tubular diaphragm, 
reduces the axial and radial loads on the 
parts of the head and the tubing on which 
the head is lowered, and improves the 
quality of the expanded patch in the 
casing. The radial implementation of the 
end faces of the sectors eliminates 
jamming and formation of an annular 
gap between the sectors and the flanges 
in the case of rotation of the sectors. 3 
drawings. 
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ThP invention relates to the oil production industry, in particular to drilling and 
operatio?:f wat^roil alT^as wells, ^placement of seaHng assemblies in wells w.th the 
aim of restoring leaktight sealing of casmgs. 

The aim of the invention is to improve the efficiency of work with a hydraulic coring 

shows tiie same, with the sectors turned in the workmg position; Fig. 3 shows the force 
diagram for the forces acting on a sector. 
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The hydraulic coring head has a hollow rod 1, on which is mounted elastic tubular 
diaphragm 3. Movable sectors 4 are disposed between flanges 2. The upper and lower end 
faces of the sectors adjacent to the flanges are implemented, in the longitudmal cross section 
of the coring head, with radial curvature equal to half the length of the sector in the 
longitudinal plane, with center at a point equidistant from the upper and lower end faces ot 
the movable sector, and in the transverse cross section of the hydraulic coring head, the 
maximum diameter of the working surface of the sectors contacting the patch to be expanded 
is implemented at a distance X from the upper end faces of the movable sectors m the 
longitudinal 
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cross 



section of the latter, determined according to the following dependence: 

X= — -H(0.3+slnp), 
6 ^ ^ 



where lis the length ofthe movable sector in the longitudinal plane; 

H is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sector 
and tLugh the point of the movable sector that is furthest away from the longitudinal axis of 

the body; , 

P is the angle of inclination of the working surface of the movable sector toward the 

longitudinal axis ofthe hydraulic coring head. 

Metal plates 5 are joined to the surface adjacent to the diaphragm for every second 
movable sector. Cushioning 6 made from closely-woven cloth is joined to tfie plates on the 
diaphragm side so that the edge ofthe cloth projects out beyond the edge of plates 5. 

When pressure is created in the device, tubular diaphragm 3 is expanded and parts 
sectors 4 as far as they will go through patch 8 in pipe 7 that is under repair. Then the lateral 
gap formed between the sectors is covered by the projecting portions of plates 5 which are 
squeezed by the diaphragm toward the bearing surfaces of adjacent sectors, and the edge ot 
the cushioning is bent under, sealing the remaining gaps along the edges of the plates, mile 
the head is being pulled through the patch, sectors 4 always remain parallel to the axis ofthe 
head When the head starts to move toward (or emerges from) patch 8, the sectors are tinted 
relative to the axis of the head, where only a redistribution of the wedge-shaped gap y from 
two-sided to one-sided ly^^ occurs, but formation of a through annular gap between flange 
2 and sectors 4 does not occur, and the wedge-shaped gaps are filled with the cloth 
cushioning. The implementation ofthe working surface of the movable sectors that contact 
the patch to be expanded, with displacement of the maximum diameter, leads to 
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their parallel movement in the working position without warpmg, which creates the best 
operating conditions for the sectors and the elastic tubular diaphragm, reduces the axial and 
radial loads on the parts of the head and the tubing on which the head is lowered, and 
improves the quality of the fit of the expanded patch against the casing. 

The radial implementation of the end faces of the sectors eliminates jamming and 
formation of an annular gap between the sectors and the flange when the sectors rotate. 

A hydraulic coring head according to Inventor's Certificate No. 641070. distinguished 
by the fad that, with the aim of improving the efficiency of operation of the hydrauhc conng 
head by stabilizing the position of the movable sectors during the operation, the upper and 
lower end faces of the movable sectors are implemented in the longitudinal cross section of 
the hydraulic coring head with radial curvature equal to half the length of the movable sector 
in the aforementioned cross section, with center at the point equidistant from the upper and 
lower end faces of the movable sector, and the maximum diameter in the transverse cross 
section of the working surface of the movable sectors is implemented at a distance X from the 
upper end faces of the movable sectors, determined according to the foUowmg dependence: 



Jf=Y-^(0-3+sinp) , 

where L is the length of the movable sector in the longitudinal plane; 

H is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sector 
and through the point of the movable sector that is furthest away from the longitudinal axis of 
the body; 

p is the angle of inclination of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 
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Russian original for figure] 



Fig. 1 

[see Russian original for figure] 



>'l = 2ymax 



Fig. 2 
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[see Russian original for figure] 



Fig. 3 
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[see Russian original for figure] 

Casing 



Fig. 4 
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